Background: The need for effective training of primary care physicians in the prevention, detection and handling of intimate partner violence (IPV) has been widely acknowledged, given its frequency in daily practice. The current intervention study aimed to measure changes in the actual IPV knowledge, perceived knowledge, perceived preparedness and detection ability of practicing general practitioners (GPs) and general practice residents, following an intensive IPV training program. Methods: A pre/post-test design with a control group was employed to compare changes in baseline measures of IPV at the post intervention stage and at 12 months. A total of 40 participants provided full data; 25 GPs (11 in the intervention and 14 in the control) and 15 residents (intervention only). Three scales of the PREMIS survey were used to draw information on the study outcomes.
Background
Primary care is an important early intervention site for intimate partner violence (IPV), because general practitioners (GPs) have an ongoing therapeutic relationship with the whole family [1] [2] [3] . GPs are thought to come across large numbers of abused patients and it has been noted that a GP in full time practice is likely to see on a weekly basis, up to five women who have experienced abuse in the past year [4, 5] . Despite the high prevalence of the problem in primary care settings, GPs will often say that they do not see many patients who have suffered violence [5] . This low physicians' awareness has been investigated thoroughly in past research [6] and what always comes up as a conclusion is the need to inform future educational interventions and progress medical education in order to manage an improved physicians' response to IPV [7] [8] [9] [10] . Despite this call for IPV education, training interventions aiming to improve GPs' response are rare [2, 3, 11, 12] and although their results have been somehow encouraging, their overall effectiveness remains uncertain [12, 13] .
Medical education on the other hand is striving to find its way within the emerging demands for IPV training. Medical schools have started expanding their curriculums to include IPV education, but this early training has been frequently shown to be inadequate to address the problem and rarely reinforced during residency and continuing education [14] [15] [16] and most importantly, evidence on its efficacy on the subsequent behaviours and attitudes of trainees is scarce [17] . The situation is no better in general practice residencies, which have been critisised for inadequately preparing residents to address IPV [7, 18] . As a result, residents have been shown in several studies to lack awareness and preparedness to deal with IPV in everyday practice [7, 15, 16] or be less effective than residents and physicians of other specialties in managing IPV [19] .
As residency training is thought to serve as an early and well-timed intervention stage for IPV training [7, 20] , the need to optimize residency training on IPV has been emphasized [21, 22] . However, incorporating family violence education into the standard residency curriculum is still thought to be challenging, considering that the overall learning requirements of residency programs continue to increase [23] . Interestingly, it has been suggested that educational efforts to increase IPV knowledge and skills of general practice residents need to utilise an intensive training program that is designed to meet certain training needs and takes into account residents' time constraints [23] . In this heavy training schedule, evidence on the effectiveness of IPV training at this stage of medical education needs to be strengthened in order for IPV education to gain attention and recognition among the other learning requirements within residency programs. In fact, educational efforts to prepare a new generation of knowledgeable GPs through increasing IPV knowledge and skills of general practice residents need to underline why IPV education is more appropriate during residency training than during other stages of the medical education or professional life.
Nevertheless, international literature seems to lack educational efforts on IPV targeting both residents and practicing physicians of the same specialty and thus it is difficult to reach a conclusion on the period that continuous medical education on IPV could ensure better educational outcomes. Moreover, current educational approaches need reassessment as many have not shown sustained changes in attitudes and actual rates of IPV screening in clinical practice [24] [25] [26] . The numerous educational interventions of mixed success [8, 11, [27] [28] [29] [30] , indicate that we still lack the knowledge on how to train GPs in this subject and several questions such as "what works better", "when is better to train GPs on this subject?" remain unanswered [12, 31, 32] . Under these circumstances, implementing a successful IPV training program within the realities of today's medical world remains a significant challenge [33] .
In Greece, the challenge is even greater as there are no opportunities of undergraduate, postgraduate or continuous education on IPV for health care providers. This educational gap is intensified due to the lack of professional guidance on the identification and management of IPV (e.g. clinical protocols and guidelines) and the minimal referral resources (6 shelters, 2 consultation centres). Despite recent efforts of the Greek government to increase the number and the capacity of referral resources, the available services are still centralized in major cities and operate under limited financial resources. Most importantly, there is no national agency designated to operate or supervise these services, resulting in dissimilar recording, documentation and intervention practices. The family violence law (L3500/2006) has been the most promising initiative in the prevention and management of family violence of the past decade, which failed however to integrate the health care sector among its provisions. Under these circumstances, increasing the knowledge, the skills and the capacity of Greek physicians on IPV identification and management, remains a pressing gap.
The current study was part of a broader research project carried out within the region of Crete in Greece with the overall aim to improve GPs' response to IPV cases in primary health care. The necessity to improve health care response to IPV in Greece has been well justified in previous research [34] [35] [36] . This study reports on the evaluation of an intensive IPV training program offered to practicing GPs and residents of general practice. More precisely, the purpose of the study was threefold: (1) to measure changes in the actual knowledge, the perceived knowledge, the perceived preparedness and the detection of IPV cases in the practicing GPs and the residents of general practice completing the training program, (2) to compare the changes in the aforementioned measures between the GPs and the residents of general practice completing the training program as well as between the intervention and the control groups, (3) to report on the logistics, the acceptability and the practicality of the training program. More precisely, we hypothesised that there would be significant changes in baseline measures of IPV (a. IPV actual knowledge, b. perceived knowledge, c. perceived preparation, d. detection of IPV cases) at post-intervention level and at 12 months follow up, in both groups of physicians completing the IPV training program. We further hypothesized that the GPs [Intervention group I] would present better study outcomes compared with the GPs not assigned to take the program (Control group) as well as better study outcomes compared with the residents of general practice [Intervention group II] due to differences in clinical experience. Finally, the intensive IPV training program was expected to meet high acceptability and practicality in both groups of physicians as its content drew on physicians' training needs identified earlier through qualitative methods [37] .
Methods
Setting and type of the study A two-day IPV training program was offered to physicians serving primary care settings in the prefecture of Heraklion, one of the four prefectures of the Cretan region in Greece. Two different groups of physicians were targeted; a) practicing GPs serving rural health centres, and b) residents of general practice. A pre/post test design was employed to compare changes in baseline measures of IPV knowledge, attitudes and practice at post intervention stage and at 12 months. A control group was employed to compare changes in IPV measures between those assigned and those not assigned to take the program.
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The 
Participants
All GPs (n = 78) serving rural health centres in the prefecture of Heraklion and all residents of general practice (n = 35) in the same geographically defined area were invited by the principal researcher to participate in the training program through face-to-face or telephone contacts. A list of names and contact details of the aforementioned groups of physicians, serving the area of interest, was obtained from the Regional Health Administration for the needs of the recruitment process, upon an official request. Physicians received a written invitation and material on the study objectives and expected outcomes. All physicians who accepted the invitation were conveniently assigned to an intervention or a control group, based on their availability during the period of the training. Physicians who reported inability to attend the training program due to personal or professional reasons, beyond their control, were assigned to the control group. Both groups were administered the same pre and post-intervention questionnaires concurrently. The two pre-intervention tests were used to assess the extent to which the two groups of providers were similar. Then the two post-intervention tests (intervention vs control group) were compared expecting to find a greater post-intervention measurement in the intervention group than the control group due to the effect of the intervention package. More than one physician per health centre could participate in the study and all the physicians serving a health centre were purposively assigned to the same study or control group. No financial or other incentives were foreseen for participation in the study. Participants who attended part of the training program or did not provide full data at post intervention stage or at 12 months follow up were excluded from the study.
The training program Logistics
The training program was implemented on 7-8 July 2010 at a University amphitheatre. Two afternoon sessions with a total duration of 9 hours, were necessary to cover all topics. Afternoon sessions were more convenient as they did not overlap with regular work duties of the participants. Early notification was arranged through advertising the event on the university website and the public media. Audiovisual equipment was arranged according to the educators' needs. Handouts and other written material was reproduced and distributed to all the participants. Didactic and interactive learning methods were employed to meet the learning objectives. In didactic education the participants did not interact with the educators while in interactive education they participated actively in the teaching sessions.
Training content
A panel of experts collaborated to develop the content of the IPV training program (Appendix I). Findings from a qualitative survey with Greek GPs were also taken into account in the design of the training content [37] . A number of barriers in responding effectively to IPV victims were identified in this study and were addressed through the training program. Major barriers identified by the GPs were the uncertainty regarding their role in the management of the victimized patients, the lack of confidence in their ability to accurately diagnose the problem, the discomfort when required to discuss IPV with their patients, the mistrust in the available referral services and the serious privacy and confidentiality issues affecting their recording practices. With respect to these findings, the training program included information and skill-building exercises designed to improve competencies in the identification, assessment, and documentation of abuse. Besides learning about the dynamics of IPV, participants developed skills in screening, interviewing, sensitive questioning, risk assessment, record keeping, and networking with local referral resources. It was further judged as important to provide participants with support for sustaining learning and the subsequent integration into practice through a range of additional sources, including specifically relevant policies, procedures and guidance, websites and literature from the field. They further had the opportunity to become acquainted with the "Shelter of abused women and children", one of the few IPV referral resources operating at regional level. Three representatives of the NGO were invited to present the organization, its scope and activities using audio-visual material. Five more trainers, with a major scientific or professional involvement in IPV issues as well as representing different academic disciplines (GP, nurse, psychologist, social worker, and lawyer), were invited to deliver different parts of the training program. Two of the trainers were invited from other European countries purposively to share best practices in risk assessment and record keeping (UK, Belgium).
Outcome measures
The Physician Readiness to Manage Intimate partner violence Survey (PREMIS, Appendix II) [38] was used to compare study and control groups. The PREMIS survey is a comprehensive and reliable self-administered measure of physician preparedness to manage IPV in four broad areas: (1) IPV background; (2) actual knowledge; (3) opinions; and (4) practice issues (self-reported management behaviours). The questionnaire has already been translated and validated in the Greek context by the authors of the current paper [39] . For the needs of the current study, 3 out of the 10 scales of the tool were employed, assessing participants' actual IPV knowledge (10 items), perceived IPV knowledge (10 items) and perceived preparation to manage IPV at their clinical setting (14 items). Actual knowledge was assessed via a range of multiple choice questions (e.g. what is the strongest single risk factor for becoming a victim of intimate partner violence, which of the following are warning signs that a patient may have been abused by his/her partner?) and true/false questions evaluating type of risk and effects (e.g. there are good reasons for not leaving an abusive relationship, when asking patients about IPV physicians should use the words abused or battered). A summative score was calculated by allocating "1" for a correct response and "0" for an incorrect response. Perceived knowledge was examined through a number of questions answered on 7-point likert scales anchoring from 1 = nothing to 7 = very much (e.g. how much do you feel you now know about signs or symptoms of IPV, how much do you feel you now know about what to say and not say in IPV situations with a patient). The perceived preparation comprised a number of items answered on 7-point likert scales anchoring from 1 = not prepared to 7 = quite well prepared (e.g. how prepared do you feel to ask appropriate questions about IPV, how prepared do you feel to document IPV history and physical examination findings in patient's chart). Detection of IPV was assessed at baseline and at 12 months using a single open question adopted from the PREMIS survey with slight changes as follows: "How many new diagnoses (picked up an acute case, uncovered ongoing abuse, or had a patient disclose a past history) of IPV would you estimate you have made in the past year?". Five response options were available as follows: 0 = none, 1 = 1-5, 2 = 6-10, 3 = 11-20, 4 = 21 or more. Information on the physicians' prior training in IPV and other descriptive data were also collected. Participants completed the study questionnaire at three points during the study; a) before the training program, b) immediately after the training, and c) 12 months after the training.
Apart from the aforementioned questionnaire, participants were asked certain yes/no questions regarding the acceptability ("did you find the training interesting?"), and the practicality of the IPV training program ("was this training of benefit to you?"), as well as two openended questions regarding their suggestions for improvement and future action ("what aspect of intimate partner violence would you have liked to have more information on during this training program?", "what would help you to better address the problem at your practice?").
Data analysis
Analysis was performed using SPSS 19.0. Descriptive statistics were used to describe physician profiles. For the needs of the analysis, the categorical variable that measured the new diagnoses in the past year, was transformed into a dichotomous variable with 0 (no new cases detected) and 1 (new cases detected). Chisquare tests and student t-test were employed to test for baseline differences in demographic items. The magnitude of the intervention's effect was assessed based on the statistical significance of the effects as well as based on estimates of effect size. An effect size of .10 was considered as "small", .30 was considered as "medium" and .50 was considered as "large", based on Cohen's proposed rules of thumb for interpreting effect sizes [40, 41] . The non-parametric Mann-Whitney Test was used to detect differences in continuous variables between the two intervention groups (I and II) as well as between the intervention and the control groups (GPs). Chi-square test with a Monte Carlo simulation was applied to test differences in dichotomous data between the intervention groups (I and II) and between the intervention and control groups (GPs) [42] . Repeated measure, Wilcoxon signed rank test statistic was applied to test differences in the ordinal data at pre-and postintervention level as well as at post-intervention and follow-up level, in each individual group of participants. An alpha value < 0.05 was selected. McNemar Test was used to examine changes in the dichotomous data at pre-and follow-up level, in each individual group of participants.
Results
Participant characteristics and flow through the study As depicted in Figures 1 and 2 , a total of 48 physicians accepted the invitation; 31 GPs (39.7% of all the GPs invited) and 17 residents of general practice (48.5% of all the residents invited). Out of the 31 GPs who agreed to participate, 13 were allocated to the intervention group [Intervention Group I] and 18 were allocated to the control group. After the training program had been concluded, 11 GPs had been retained in the intervention group and 15 GPs in the control group to provide postintervention data. Twelve months after the training program, 11 GPs in the intervention group and 14 GPs in the control group provided follow-up data. All the residents of general practice who accepted to participate in the study were allocated to the intervention group [Intervention Group II] due to the limited number of candidates. A total of 15 residents provided post-intervention and 12-month follow up data.
As regards to the participants' characteristics, detailed information is shown in Table 1 . The majority of the GPs in both the intervention and the control group were women (63.6% and 78.6% respectively), while most of the residents of general practice were men (66.7%). Mean age and clinical experience were similar in the two groups of GPs, while residents were younger in age and without clinical experience. Previous IPV training was reported by less than 10% of participants in all the study groups of GPs and residents.
Comparison between the intervention groups of GPs and residents of general practice in the preparedness, knowledge and detection of new cases
Detailed information on the differences between the GPs and residents of general practice in terms of their performance on the study measures are shown in Table 2 . The analysis showed a significant effect of group in "Perceived preparedness", with the GPs scoring higher than the residents at post-intervention level (U = 42.5, p = .037, r = .41). A significant effect of group was also found in "Actual knowledge" with the residents scoring higher than the GPs at the 12 month follow up (U = 68.5, p = .46, r = .14) (U = 34.5, p = .012, r = .49). Likewise, the number of residents who reported detecting new cases at 12 month follow-up turned out to be higher than the one of GPs, without this difference being statistically significant. 
Comparison between the intervention and the control group of GPs in the preparedness, knowledge and detection of new cases
Differences between the intervention and the control group in terms of their performance on the study measures are shown in Table 3 . A Mann-Whitney test indicated a significant effect of group in "Perceived preparedness" and "Perceived knowledge". The intervention group of GPs scored higher than the control group in both measures at post-intervention (U = 31.0, p = .012, r = .50 and U = 15.0, p = .001, r = .68 respectively) and at 12 month follow-up (U = 36.0, p = .024, r = .45 and U = 27.5, p = .007, r = .54 respectively). Although the intervention group scored higher than the control group in "Actual knowledge" at both the post-intervention and the 12 month follow-up, a significant effect of group was only shown at the 12 month follow-up (U = 41.0, p = .047, r = .40). On the contrary, the number of participants who detected new cases was greater for the control group than for the intervention group in both the pre-intervention level and the 12 month follow-up, without this difference being statistically significant.
Changes in GPs' and residents' preparedness, knowledge and detection of new cases over the study period
Detailed information on the participants' performance on the outcome measures over the study period are presented in Table 4 . The Wilcoxon signed-ranks test indicated that the training program had a large effect in both the "Perceived preparedness" and the "Perceived knowledge" of the intervention group of GPs [Intervention Group I], at post-intervention level (Z = 2.0, p = .041, r = .62 and Z = 2.8, p = .006, r = .84 respectively) and at 12 months follow up (Z = 2.3, p = .023, r = .69 and Z = 2.2, p = .027, r = .67, respectively). The "Actual knowledge" showed no significant improvement over the study period in either of the two groups of GPs while a large effect size was shown in the "Perceived preparedness" of the control group of GPs at 12 month follow-up (Z = 2.7, p = .007, r = .72). The analysis further indicated that the training program had a large effect on the "Perceived preparedness" of the intervention group of residents [Intervention Group II] at post-intervention level (Z = 2.5, p = .011, r = .66), which was not evident at the 12 -month follow-up. A large effect size was also shown in the residents' "Perceived knowledge" and "Actual knowledge" at post-intervention level (Z = 3.0, p = .003, r = .77 and Z = 2.5, p = .010, r = .66, respectively) as well as 12 months after the training program (Z = 2.2, p = .028, r = .57 and Z = 2.5, p = .011, r = .65, respectively).
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12 months follow up questionnaire (n=15) Figure 2 Flow diagram of progress through study (Residents of general practice). suspect IPV (n = 11), as well as information on the legal protection when reporting suspected cases to the state authorities (n = 9). As regards to the suggestions provided by the 16 participants for a better management of IPV cases in primary care settings, the most common was the delivery of lifelong IPV training to primary care providers (n = 16), followed by the establishment of social services in primary care districts and the increase in the number of specialized social workers serving these districts (n = 11), the development of a website offering information on IPV and referral resources (n = 8), the development of a network of support services for IPV operating at primary care level (n = 7) and lastly the introduction of IPV screening tools (n = 5).
Discussion
This paper shows that the intensive IPV training program tested in the current intervention study had overwhelming acceptance and was regarded as beneficial to those who participated. Despite the small number of participants in the intervention groups, the study indicates that the IPV training program was successful in increasing physicians' IPV perceived knowledge and preparedness and that these changes could persist over at least 12 months. These findings, although not generalizable to the whole population of Greek physicians, seem important as generally the effect of training tends to diminish in time [31, 43] . Most importantly, these positive outcomes occurred in the absence of other organizational changes and this makes the current training program even more successful. The major success of the study is that it achieved changes in the educational outcomes only in the groups of physicians who completed the IPV training program and not in the control group. This strengthens our belief that the changes in the outcome measures are largely attributed to the IPV training program and not to other external factors. This is further evident in the comparison drawn between the intervention and the control group of GPs, where significant differences in favour of the intervention group emerged for most of the outcome measures. Our results seem to be consistent with the findings of other studies, which demonstrate significant improvement in knowledge, self-assessed skills, and attitudes after training [11, 27] . What stands out of the results is the participants' performance on actual knowledge, which although substantially improved in both intervention groups immediately after the training program, nevertheless only the group of residents retained the knowledge gains at 12-month follow up while the actual knowledge of GPs dropped considerably. Although this difference may be an effect of the ongoing residency training, it may also imply that the GPs who completed their training years ago are less adaptive to new knowledge compared with the residents who are still in the educational process. This could further suggest that training programs aiming to increase the actual knowledge on IPV are more effective when implemented during residency training than later in the professional lifespan. Finally, this finding may suggest that a single training program may not be sufficient to manage sustainability of knowledge gains in the long term without additional changes in practice or repetition of training.
Interestingly, when comparing the GPs and the residents who participated in this training program in terms of their perceived knowledge and preparedness, significant differences between the two groups were only shown in the measurements of perceived preparedness. In particular, GPs were shown to have higher perceived preparedness following the training program compared with the residents, which difference did not remain significant one year later. Although GPs were expected to feel more prepared than residents due to their differences in the clinical experience, this may also suggest that the intervention achieved to temporarily differentiate self-perceived preparedness between the two groups or that the ongoing training of residents increased their self-preparedness and compensated the initial difference. We should however acknowledge that since residents tend to report that their activity and skill levels are higher than they actually are [7] , their self-perceived preparedness ratings may have been overly favourable in this study. This could partly explain why the improvement of residents' actual knowledge was temporary and did not remain significant one year after the training program.
Another noteworthy outcome is that the study did not succeed in bringing a statistically significant change in the number of participants who reported detection of new IPV cases one year after the training program. Intervention studies have been shown to present mixed results in terms of their effectiveness to increase detection of domestic violence in the medical clinic [8, 27] . This is however an issue of outmost importance as it could indicate physicians' difficulty to apply their knowledge gains and their self-preparedness into everyday practice. Although it is possible that the training program itself was insufficient in connecting knowledge with clinical practice, we should not overlook the fact that other barriers may have been involved, such as system's unpreparedness or time constraints that need to be addressed in conjunction with professional knowledge and selfpreparedness to manage an improved physicians' response to IPV.
Interestingly, the control group of GPs who reported detection of new cases at follow up was substantially higher compared with the intervention group of GPs, despite not participating in the training program. This finding cannot be attributed to higher levels of IPV knowledge as the performance of the control group on actual knowledge was weaker than the intervention group. Therefore, this finding could either be interpreted by the greater perceived preparedness demonstrated by the control group at baseline or by their increased alertness during the study period due to their awareness of being "surveyed", known as the "Hawthorne effect".
Strengths and weaknesses
Certain weaknesses of this study should be mentioned for future reference in research and intervention studies. First, the study participants derived from one prefecture of Greece and the findings could not be generalized to all the Greek GPs and residents of general practice.
Second, participants were not randomized but were conveniently allocated to the study groups and thus it is possible that highly motivated people were included in the intervention groups introducing a bias. Third, as a result of the lack of randomization, there was a significant difference detected between the intervention and the control group of GPs in the baseline measurement of actual knowledge, which limits the comparability of this outcome measure between the two groups. Fourth, there was no control group for the residents of general practice and this makes it difficult to identify whether improvements in the intervention group of residents were random. It should be mentioned however that evidence on the residents' IPV knowledge and practices is lacking and thus any new information could be beneficial in addressing their competence deficits in this area. Fifth, evidence other than self-reports (e.g. patientrelated measures) would have been more efficient in exploring physicians' practices. However electronic patient records are not yet available in the Greek Primary Health Care and this limits the available patient-related information. Sixth, we used self-reports to measure participants' preparedness and it is unknown how the subjective assessment of self-reported preparedness relates to performance. Nevertheless, research on physicians' behaviour indicates that confidence in one's ability to make a change (e.g., self-efficacy) is related to the likelihood of doing so [38] . Seventh, there was a low participation in the study, which was expected due to the time constraints. Financial incentives would have been more effective in increasing participation rates although this aspect would have introduced another bias in the study.
Despite the aforementioned limitations, the current training program has employed a rigorous methodological design involving a control group of physicians, a pre/post intervention assessment and a 12-month follow up, which ensured a longstanding monitoring of participants' performance following the training program. Other strengths of this study are related to the content of the training program, which was designed to address existing knowledge/practice gaps of the Greek GPs [37] and the use of validated research instruments in the assessment of the study outcomes [39] . Most importantly, this study is among the few published studies, if not the first, that draws comparisons between practicing physicians and residents of the same specialty, in terms of IPV educational outcomes.
Conclusion
Our study clearly demonstrates the importance of violence prevention training in improving young practitioners' response to IPV. Based on the outcomes, residency training could serve as a suitable opportunity for IPV training as it could facilitate longstanding knowledge gains for residents. However, the current study did not manage to generate evidence on residents' improved performance following the training program. Future efforts should employ randomized control designs to verify the current outcomes and extend our educational goals. In light of the outcomes of the current training program, it would be interesting to expand future IPV interventions by including medical students along with residents and practicing GPs in order to draw more firm conclusions about the period which is most convenient and effective to intervene.
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